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VENABLE 



(T 1. A mobile telephone system cnnpx&ng; 

a transmitting side apparatus scivjng us a'haec station and 
including spread modulation means Cor spreading 
information data from a plurality oFusers by using, a 
phuality of spread codes ooircspooding to channel * 
□umbers assigned to said rriuriluy of users respectively 
and combining means for combining tbc spread mfor- 
mttjon d«* and tra nsmitting tbe combined infbrmatioa 
data; and 

a receiving side apparatus inducing decreed means for 10 
despreadiftg me transmitted information daxa by using 
said phuabx* of spread codes corresponding to die 
rfa «r^ numbers assigned to said pturaHry of useis 
respectively; u 
wherein said plurafiry of apical codes; arc obtained by 
multiplying m orthogonal spread codes by pseudo- 
random noise codes and assif ped to individual chan- 
nels in tbe same cell in such n manna that the spread 
codes, which are obtained 7f multiplying said m 
orthogonal spread codes by a first pseudorandom noise 
code, are assigned to channel numbers #1 Co #m and 
thai (be spread codes, which are obtained by multiply* 
tog said m orthogonal spread codes by a second 
pseudorandom noise code brtfng the same code as the 
first psettdcMandom noise cclc bat having a dufercut 
time phase from that of the first pseudo-random noise 
code by a predetermined timii period, are assigned to 
channel numbew #(m+l) » 42m, ! theteby making a 
number of channels in the sane cell larger than number 
of die orthogonal spread corns. ; 13 
C 2. A mobile telephone system according Co claim 1^ 
wherein said m orthogonal spread *3odes are multiplied by n 
pseudo-random noise codes having different time phases* 
from each otber to obtain nxm sp*»ad codes where o s an 
integer larger than 2j thereby making the enxmber of channels 
io me same ceU to be n times ds huge a* the number of tbe 
orthogonal spread codes. 3 / 
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(c) multiplying ihe orthogonal codes by a second ps\ 
. random noise cods, when funher channels are deeded 

by further information, to obtain a plurality of Second 
' ' nob* code 
bang Substantially ihe same as the first 4 
noise code except for a phase dxffemce: 

(d) employing die second sprtadlng codas to foread the 
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first meunsforamtiiptying a phva 
by a first pseudorandom noise 
rality of first spreading cadtts 
first spreading codes to spread 
with a first plurality of du\ 
spreading codes arc 
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second weans for multiplying 
second 
of seoond 
second spreading 
associated with a 
• the second 
the second pset 
dally the same as 
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orthogonal codes by & 
ids to obtain a plurality 
and for employing the 
Tjvad 'further Information $q 
y of channels to which 
assigned respectively, 
noise code being substan* 
nofse code 

btfjerenar, and \ 



r at least ihe informadan spread by 
I means to obtain combined infor* 



means for 

the fir* and 
- motion for tr\ 
4 A CDMA {code division multiple access) transmission 
mea\od\ comprising the steps of: ^ \ 
(p) muhiptym a plurality cfcrdtogmal codes by a first 
' i noise code » obtain aplumliry of first 



information associated *tth a 
'of channels to which the second 
assigned respectively: and 
(e) combining at least the information 
during steps (b) and (d) to obtain 
don far transnuSStoru 
S. A CDMA (code division multiple 
ticn system, comprising: 
a transmitter which includes: 
first means for multiplying a 
codes by ofirstpscuao*random 
a piuraMty of first spreading 
me first spreading codes to, 
dated with a first plurality 
first spreading codes are 
second means for multiplying 
a second pseudo-random 
plurality of second sarea 
ing the second spr 
information associt 
channels to which 
assigned respectv 
noise code being 
pseudo-random 
difference, and 
means far combining at 
the first and 
information for 
a receiver which {not 
motion associated 
second plurality of 
bined information 
second spreading 
& A method far us 
access) communii 
that was transmitted 
channel, said method 

(a) muhiplyin l 
codes by 

(b) despreading 
cade obtained 

(c) selecting th 
using, as the 
pseudtrrandi 
code shifted 
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channel or a 
despreading 
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of orthogenai 
code to obtain 
and far employing ' 
^information asso* 
"channels to which the 
respectively, 
orthogonal codes by 
code to obtain a 
arid for employ' 
cades to spread further 
jj^second plurality of 
cond spreading codes are 
.random 
as the first 
code except for a phase 

the information spread by 
ons to obtaut combined 
and 

means far recovering the infer* 
at least one of the first and 
lis by despreading the conv- 
ex least one of the first and 
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(b) employing the first spreading codes to spread infer- 
i the first spreading aides ant assigned respec- 
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a CDMA (code division multiple 
system for recovering information 
a first channel or a second 
the steps of: 
selected from a set of orthogonal 
code to obtain a spreading code; 
received signal using the spreading 
step (a); and 

rf channel or the second channel by 
code In step (a), a predetermined 
noise code or dyt pseudo-random noise 
phase* 

division multiple access) receiver for 
an dust was transmitted over a first 
channel, said receiver comprising; 
for despreading a received signal to 
information that vtas tra nsmit t e d aver the 
lor the second channel; and 

for multiplying a code selected from a 
)gonalcodesbyapseuao-eandomnoisecode 
" 7* noise code shifted in phase, the 
transmitted over the first channel being 
selected orthogonal code is multiplied 
noise code and the Information 
oyer the second channel bang recovered if 
orthogonal code is multiplied by the 
noise code shifted in phase. 



Appl. No. 09/887,042 ^ 
Amdt. Dated August 25, 2003 



Listing of Claims : 
Claims 1-7 (Cancelled) 

Claim 8. (Previously Presented) A CDMA (code division multiple access) 
communication system, comprising: 

first transmitter means for multiplying a plurality of orthogonal codes by a first pseudo- 
random noise code to obtain a plurality of first spreading codes and for employing the first 
spreading codes to spread information: 

second transmitter means for multiplying the orthogonal codes by a second pseudo- 
random noise code to obtain a plurality of second spreading codes and for employing the second 
spreading codes to spread information, the second pseudo-random noise code being substantially 
the same as the first pseudo-random noise code except for a phase difference: 

first receiver means which includes means for recovering the information by despreading 
the information with one of the first spreading codes: and 

second receiver means which includes means for recovering information bv despreading 
the information with one of the second spreading codes. 
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Claim 9. (Previously Presented) A CDMA (code division multiple access) 
communication method, comprising the steps of: 

(a) multiplying a plurality of orthogonal codes bv a first pseudo-random noise code to 
obtain a plurality of first spreading codes; 

(b) employing the first spreading codes to spread information prior to transmission 
thereof; 

(c) multiplying the orthogonal codes by a second pseudo-random noise code to obtain a 
plurality of second spreading codes; 

(d) employing the second spreading codes to spread information prior to transmission 
thereof; 

(e) recovering received information bv despreading it with one of the first spreading 
codes; and 

(f) recovering received information by despreading it with one of the second spreading 

codes. 

Claim 10. (Previously Presented) A method for use in a CDMA (code division multiple 
access) communication system for transmitting information, said method comprising the steps 
of 

(a) multiplying a code selected from a set of orthogonal codes by another code to obtain a 
spreading code; and 

(b) using, as the another code in step (a), a predetermined pseudo-random noise code or 
the pseudo-random noise code shifted in phase. 




'Amdt. Dated August 25, 2003 

Claim 1 1 . (Previously Presented) A CDMA (code division multiple access) transmitter 
for transmitting information, said transmitter comprising: 

(a) spreading means for spreading the information: and 

(b) multiplying means for multiplying a code selected from a set of orthogonal codes by a 
pseudo-random noise code or the pseudo-random noise code shifted in phase. 
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